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1. PURPOSE. This EVMS and Project Analysis Standard Operating Bdoce (EPASOP)
servesasa primary referencer PM-20whenconducting projectevel dataanalysisat the PMB
level to support Monthly Project Assessments and other assessment Hieedssults of the
analysis and tools herein also supportBEVMS Compiance Review data analysis (reference
ECRSOP), and other project assessments where EV&iglaontractually requiredhis SOP
refers to several Project Assessment and Reporting SyS¥@&mRY reports and provides
instruction on interpretation of data smpport project performanceredictive analysisand
identification ofconcerns withthe ont r act or 6 s EVMS.

2. APPLICABILITY. ThisSOPappliesto PM-20and PM30and is available for use outside
PM.

3. RELEASABILITY 1 UNLIMITED. ThisSOPis approvedor publicrelease.
4. SUPERSEDES.This SOP supersedes the EPASOP dated March 2014.

5. EFFECTIVE DATE. This SOPis effectiveimmediately.
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1.0 INTRODUCTION

The Department of Energy ©ffice of Project ManagemetiPM) PM-20 Project Analystperform
projectlevel analysis to support thdimdependenMonthly Project Assessments that argeredn
PARS.This EVMS and Project Analysis Standard Operating Procedure (BPASovideguidance

on theanalysis processising ley PARSEmpowerdashboardsyiews, charts, andeports,as well as

the PARS Projecsummary excel filéo adequately assedeec ont r act or 6s EV cos
at thePerformance Measurement Blase (PMB) levelwhich is a step towards PerformancasBline

(PB) analysisRefer to the Pject Analyst Desk Guidein PM-MAX for guidance toprepae the
Monthly Project Assessmerithis SOP may also be helpful for oteécontractor, FPD, Program)
who conductprojectperformanceat the PMB levelnd/orwhere EVMS knowledge and application

are required

For programs containing migte projects, this project analysis plémcusing onconducing the
analysis at the lowest level to identify performancaessat the project, Work Breakdown Structure
(WBS), ard Control Account (CA) levels. It is not unusual when conducting analysis at too high of a
level to missa growing concerion one proje@ serfggmancehat wasmaskedoy anot her
favorableperformance

An integral part of successfplojectmanagement ifaving current, accurate, complete, repeatable,
auditable,and compliantdata Projectmanagers and their teams perform bestnwiey are well
informed. The goal of EVM analysis is to prde consistent and timely insight pwoject status in
order to enable timely, effective management decssibm conjunction with conducting project
anal ysis, the he&MSihassedsedthiowgh analysis of @ost &and sclbedule Hata.
This SOP covers analysmimarily from a projecperformancelevel; however, where
EVMS compliancenay beof concern the Roject AnalystshouldalertPM-30 so they may conduct
more detailed testing of data using compliance tests in the ECRB@Be areas are identified in this
SOP by the followng text: Concerns in this area not only apply to Project performance but also to

systemic concerns with the contractorés EVMS.

2.0 PROJECT ANALYSIS PLAN

The framework for analysis outlinesequentiaktes taken when conducting projdevel analysis
usingth e Co nt r auplaaded id BARS & ticaord with PAR®Ntractor Project Performance
(CPB Upload Requirements Documenthe PMB is a timghased budget plan for accomplishing
work, against which qject performance is measured. The PMB includesfdit as described in
the Statement of Work (SOW) or Project Execution Plan (PEP), fron2 @Dough Post CBt
closeout effort. Post CB activities are comprised of all activities chargeable agamgect costs
including data deliverables, such as FR\Reporting, Lessons LearneahdInitial Closeout Report
submittal (ref. DOE O 413.3B, Tabk4).

By following this Analysis Plan, the Analyst can assess EVMS data validity, identify sources of
curent and past performance issues, determine if rep@mective actions were successful in
improving performance, and assess baseline stability raasonableness of the Estimate at
Completion. After the analysis is complete, the Analyst can deterntiasedon issue severity and
potentialimpactto CD-4 and/or Estimate at Completion (EACas to which issues warrant being
covered in the Monthly Project Assessment.




This framework is applicable to the following types of situations:

A Monthly by the Amlyst to gain insight for use in the preparation ofnthty project
assessments
During EWMS Compliance Reviews to determine if systemic issues warrant a closer look a
the contractorodés EVMS
Prior to any post CE2 project review, such as Peer Review, EIR, e
Prior to any EVM&related or projeetevel briefirg with focus on project performance

= SIS

The analysis framework includes the following processes:
Assess data validity

Assess schedule health

Analyze variances

Analyze trends

Forecast performance

arwnE

Consistenhwith the analysis framework provided in this docutmdashboards IRARSEmpower are
available to any PARS useéo support this processThe dashboardsharts, reporisand views
referencd in this SOP are listed in Table 1In addition to hese dadbpards, théAnalystcan check
for retroactive changes a p r oPropadSurdnsary reporExcel Workbookusing theRetroactive
Changes Worheet andEAC Funding RequiremenWorkshees.

Tablel. RecommendelARS Empower Dashamals, Charts, Reporiy/iews

DASHBOARD CHART REPORT VIEW
Data Validity DOBData Validity Validity DOE Data
Validity
Schedule Health DOESchedule Health = Schedule Assessment. DOE Schedule
Health
Variance Analysis DOEVariance Analysis  Six Period Summary DOE Variance
Analysis
Trend Analysis 1. DOETrend Andysis 1. Earned Schedule 1.DOE Trend
2. Schedule Executior 2. BCWS Volatility Analysis
Indexes 2. Earned
3.MR-UB Trends Schedule
Forecast DOE ForecagEAC to 1. Six Period Summary 1. DOE Forecas
IEACS) 2. Al Narative Report 2. CPIV3ICPI
(EAC Analysis) EAC

2.1 ANALYSIS PLAN STEP 1:DATA VALIDITY

Earned value dat# ultimately used tomanage the project and make informed decisions and
projectionsThe first step of the Analysis Plan isadssesdata accuracy aneliability. Data integrity
indicators are metrics designed to provide confidence in the quality of the datglmiitpd from
the contr act oMadysof tte dthdr nityics tlesanibed in tlEPASOPare designed to
provide nsight into the performance of aopect. If a contrat or 6 s dna d¢r anordohtee
conditions being tested for by these metrics, the Analyst should investigate furthemdedwith
PM-30for system compliance purposes

[




Refer to thedDataValidity Dashboardn Figure 1Asthenamé& Dat a \dumdests]theseym@trics
provide an indication othe validity and accuracy of EVM data produced by the contractor for
management decision makir@oncerns in this area not only apply to Project perfornenbut also
tosystemiceancer ns wit h BVM® Wheothererae éssuesrwithsthe integrity of the
data, the data iessusefulin terms offurther analysis.

I
wuT 19 WBS Dollars :: DOE Data Validity :: DOF Data Validity

WBS | DESCRIPTION| LL  level | Eement ~EW | CGAM  DQI | VAR Number of ~Percent Negatve = Negatve  Negative = BCWSCum | BCWPCum ~ACWPCum = ACWPCum | ACWPCur | BCWPCum | Completed Work Incomplete Work
Type Fag  Reguied ~ Tasks  Complete BCWSCur BCWP Cur| ACWP Cur - > BAC » BAC » EAC withnoBAC  withno BAC | with no ACWP  with ETC vithout ETC

3 1 ﬂ 3 8195 aer i 0 0 ] 0 0 0 1 0

Figurel. PARS EmpowebData Validity Dashboard

Themetrics listed below areliscussedn detal in the following paragraphs:
Negative BCWS, BCWP, or ACWP entriesaarrentperiod
BCWScum > BAC

BCWPcum > BAC

ACWPcum > EAC

ACWPcum with no BAC

ACWPcur with no BAC

BCWPcum with no ACWP

Completed Work with ETC

Incomplete Work witbut ETC

A -—a-_a-—a_-_8_-9_9a_-4a_-2

The Validity Report in gure 2 shows the results based on the current period of data.

Validity Report

NoEAC EAC=0
BAC change without corresponding EAC change BAC (cp-1) <> BAC (ep), and EAC (cp-1) = EAC (cp)
Estimate to Complete is zero, yet task is not complete ETC = 0 and BAC » BCWP (cum)
EAC is optimistic C fum) <VAC
EAC < CPI Forecast
Original Negotiated Cost plus Negotiated Changes does not equal Current Negotiated Cost NegCost (orig) - NegCost (cp) - NegChg (cp) > 0
Contract Budget Base + Format 1 Reprogramming Adjustment for Budget does not equal the Format 3 Total Allocated Budget CBB - ReprogBudg - TAB > 0
Format 3 calculated final BCWS period end (2019-10-31) not consistent with IMS baseline finish date (2022-04-29) Format 3 current + 6 + out perids not in same period as last schedule (IMS) baseline finish date
INFORMATICN
BAC change BAC (cp) <> BAC (cp-1)
CUR CPI Forecast is unreliable ACWP (cp) <= 0 or BCWP (ep) <= 0
JPER AVG Forecast is unreliable BCWP (cp-3) <= 0 or ACWP (cp-3) <= 0
6 PER AVG Forecast s unreliable ACWP (cp-6) <= 0 or BCWP (cp-6) <=0
CUM CPI Forecast is unreliable BCWP (cum) <= 0 or ACWP (cum) <= )
CPI"SP! Forecast is unreliable BCWS (cum) <=0 or BCWP (cum) <= 0 or ACWP (cum) <=0
MICOM Forecast is unreliable BCWS (cum) <=0, BCWP (cum) <= 0, BCWP (cp-6) <= 0, or BCWS (cp-6) <=0
COST & SCH Forecast is unreliable BCWS {cum) <= 0, BCWP (cum) <=0, or ACWP (cum) <=0

Figure 2. PARS Empoweévalidity Report

2.1.1 NEGATIVE BCWssrR BCWRuR ACWRUR

The budgeted cost of work schedulLCWS) is the timghasedorojectbudget. The summaitn of
BCWS for all reporting periods equals the tqiadjectbudget at completion. When the initial baseline
is established there should be no instances of nega@VV¢® However, as work progressesrthmg

3




be legitimate reasons for-ptanning of budge Negative BCWP in the current period indicates that
previously claimed performance is being backed out. While this might occur duplémractions it
should be gplained.Negative ACWP in the cuent period indicates prior charges are being backed
out. This may be due to routine accounting adjustments or correction of erstasces of current
period negative values should be investigated further to determirtee root cause.

While negative viaes inthe current periodnay be valid, theyshould fe investigated Authorized
changes to previously reported data nfugsteflected in the current period BCWS, BCWP, or ACWP
I nevermade retroactively to previously reported perioflse RetroactiveCharges Repor{in the
Project Reports TabProject Summiy Excel workbook)discussed in greater detail in sectibh.10,
showswhen reported history was chandggdcomparing each monthly upload of data

2.1.2 BCWSsum> BAC

The BCWS is the project budget timpphased over the period of performance. The summation o
BCWS for all reporting periods shouddwaysequal the bdget at completion (BAChor the same
level. In other wordsthe BCWScum should equal BAC on the month the project is planned to
complete.lf BCWScuwm is greater than BAC, consider this an error inthe EVMS and pursue
corrective action.

2.1.3 BCWRuvm> BAC
The budgeted cost of work performed (BCWP) is the amount of BCWS earned by the completion ¢
work to cate The BCWPcum may not exceed the value oBAC. The project is considered
complete whenBCWPcum equals BAC. If BCWPcuw is greaterthan the BAC, consider this an
error .

2.1.4 ACWRuwv> EAC

The Estimate at Completion (EAC) consists of two components, the actual costs incudedd
(ACWPcuwm) plusthe estimate ofall future costsi.e.theEstimate taCompete (ETC). The ACWPcuwm

can only be greater than EAC if the ETC isnegative;i.e. indicating that previously reported

ACWP will be reduced. There may be limited casethat would require a negative ETG although
not the norm. If this condition exists, further investigation is required.

2.1.5 ACWRum ACWRuUR or EACNITH NO BAC
The actual cost of work performed (ACWP) is the total dollars spent on labor, material, subcontract
and other direct costs in tperformance of the contract statement of work. Thestsare controlled
by the accounting general ledger andstreconcik between the accounting system and EVMS. Work
should only be performed if there is a clear contractual requirethémere are Work Breakdown
Structure (WBS) elements thatcontain EAC or ACWP but no BAC, consider this anissue that
needs to be investiged.

2.1.6 BCWP WITH NO ACWP
Since work or materials must be paid for, it is not possible to earn BCWP without incurring ACWP
For maerial receipts not yet billedhe contractor is exptad to use estimated actuals to report ACWP

in the same period as the BCWP, thus avoiding false variances. This condition may also occur for

elements using the Level &fffort (LOE) earned value techniq. In this case, it wouldgnify the
support work tat was planned to occur is not occurring due to some delay. The delay is likely in the
work the LOE function would suppotiiither way, this condition should befurther investigated
to determine the rod cause.

n)
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2.1.7 COMPLETED WORK WH ETC

Work is consideredomplete when th€ontrol Account CA) or Work PackageWP) BCWPcum
equals BAC. The estimate to complete (ETC) is thgaportion of the estimate at completion (EAC).
The ETC should be zero if the wdk is complete, as there should be no projected futureost left

to incur. This condition may exist if labor or materiavbices have@otbeen paid yet which indicates
improper use of estimated actuglea | s o r e f er r eTdis dituatiomrequed iavestigatioa | s
to determine the root cause andreotive action.

2.1.8 INCOMPLETE WORK WITHOUT ETC

This metric is theppasite of section2.1.7of this SOP. If work hasot beercompleted, there should
be a forecast of the remaining costs to be incutfetis condition exists consider it an error that
requires corrective action.

219 BCW3SWVNITHOUTBCWPANDACWP

This indicator identifies active open control accounts where work is scheduled in the current perio
however, no performance or costs have beeorteg. This is not an error but may point to
performance issues

2.1.10 RETROACTIVE CHANGE

Theaccuracy of reportediatabecomesuspect when changasemade to previously reported periods.
This is referred to as retroactive changes or changing hisitdris an EVMS compliance issudf a
contractordetermnesthat previously reported data contderroror needgo beadjustedthey must
reflect the adjustments the currentreporting period. This provides visibiligf the changand the
contractoralso explainsthe reasons for anyxhanges in the Formd of the Integrated Project
Management Report (IPMR).

Should a contractor make a changprior periodsnstead of in the current perigtdwould be difficult

to monitor without usingthe PARS Pragct Summary excel workbook, talRetroactiveChanges
Report (kgure 3). This report is found RARS on the left sidef the screenby selectingProject
Reports The report highlighgdiscrepancies in Earned Value data reporting based on theliasd
data reported in the last 6 reporting perio@sly past reporting periods and the field where a change
was maderelisted on this report. If there is no listing below the currenbmémy period data for each

of the last 6 months, that means no dnistl changesvere madeThe reportidentifies retroative
changes made to previously repor2@Ws, BCWP, and ACWP data, as well as negative BCWS
values that are planned for future pegowhile this report covers a-éonth window, it should be
reviewedevery 1 to 3 months to allow for refine investigabn.

L
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&€ g - Project Surmmary - Excel ? H - 0O X%

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER ACROBAT ENTERPRISE COMNECT  Sinichko,.. =
N fr | Lecenp v
A B C D E F G H | i "

L I R

LEGEND
Value for the performance peried has been increased in any period greater than 5%

Value for the performance peried has been increased in any period greater than 1% and less than 5%

Value for the performance peried has been decreased in any period greater than 1%

Mo value or 50 has been reperted for the peried

* Only past reporting periods and the field where a change was made will be listed on this report. If there is no listing below the
current reporting period data for each of the last 6 months, that means there were no historical changes.

7
9 CPP Status Date: 10/27/2019 CPP Status Date: 09/30/2019 CPP Status Date: 08/25/2019
Timephased CUM BCWS CUM BCWP CUM ACWP CUM BCWS CUM BCWP CUM ACWP CUM BCWS CUM BCWP CUM ACWP
10| Period Date
11| 06/30/2019 $65,112 $54,920 $232,974 $65,112 $54,920 $65,112 $54,920 $214,093
12 | 05/31/2019 $204,219 §72,263 §521,051 $204,219 §72,263 $204,219 §72,263 §412,281
13| 04/30/2019 §394,189 $68,077 $240,076 §394,189 $68,077 §394,189 $68,077 §201,467
14| 03/31/2019 §201,483 §84,445 $194,760 §201,483 §84,445 §201,483 §84,445 §171,474
15| 02/28/2019 §84,048 $87 §84,048 §87,487 §84,048 §87,487 $145,990| 5
] Previous PM Assessments Retroactive Changes || CPP History CPP Log EAC Fund Req Schedule & ... .;'_.i._‘;. [] ]

Figure 3. Retroactive Change®ARS Project Reports, Project SummdgtroactiveChangesrab

Examples of valid reasons to change previously reported data include:

A

p ST SU

A

While these kinds of changes are acceptable, an excessive amount may indicate rthéaskste
discipline and these changes should be docuestnQuestions to askvhen changes have been
identified incude
1.
2.

Negotiated indirectatesor overhead rate adjustmeniWhile the impact of the rate changes
may go back to thedginning of the fiscal yeathe sum of the impact reported in thACWP

for thereporting month that the custonregdiated ancauthorizel the change.

Clerical errors that effect BCWS, BCWRnd ACWP should be corrected as soon as
discovered.

Work/cost transfers occur when it is discovered that the work was erroneously assigned to &
incorrect WBS.

Work in process termination: When areopvorkpackageas not to be completed, BCWS and
BAC are set equal to the BCWP.

Adjustments to previously reportédC WP when actual costs replace estimated actuals.

Why was budget removed? Was scope removed?

Doesthe rationale meeEIlA-748 Guideline 30, e.g. correcin of errors, routine accounting
adjustments, effects of customer or management direti@nges, or to improve the baseline
integrity and accuracy of performance measurement data?

Why was the change made to history rather than in current period?

AN




2.2 ANALYSIS PLAN STEP 2: ASSESSSCHEDULE HEALTH

The project schedule and budget are an integrimeoriented plan for accomplishment of work
scope requirements on a project. Schedule planning and control, budget planning and control, wda
scope definition, and project risk handliage necesary prerequisites for basic and effective project
maragement control. The second step of the analysis plan is to assess the health of the sched
This step may also be done in preparation for EVMS review, review of a major schedule restructur
and wherver schedule health is a concern.sampleof the DCE Schedule Health Dashboard is
provided in Figured.

19 WBS Dollars :: DOE Schedule Health :: DOE Schedule Health

WBS | DESCRIPTION | LL  Llevel  Eement EWM CAM| DQT VAR Number Percent No  lead Lag StartFnish | StartStat = FinishFinsh Had  High Float High | Forecast Forecast | Actual  Acual | Finish Finish
Type Fag  Requied ofTasks Complete ~Logic Relationship | Relationship  Relztionship ~ Constraint| Foat <0 | Durafion | Stat<  Fmgh< | Sart> | Fiish> | Relationshipwith
Sts  Sats | Ses  Swhs | AdualFinish>
Dfe Date | Dafe Date | Baseline finish

1 Project 1 H s 145 99.42 N ! 0 | ] 0 I 75 . 0 0 0 0 1536

Figure4. PARS EmpoweGchedule Health Dashboard

Concerns in this area not only apply to Projgmerformance but may atsto systemic concerns with

t he cont r a.cThe folowing EWetitS provide the analyst with a framework for asking
educated questions and performing follap research. The identification of a triggered metric is
not in and ditself synonymous wit failure but rather an indicator or a catalyst to diégper in the
analysis for understanding the reason for the situation. Consequently, correction of that metric is n
necessarily required but it should be understood.

2.2.1 LOGIC

Logic, used in the schating sense, is the relationship tasks have to edwr.dthe objective of this
metric is to ensure each task has at least one predecessor and successarlogic links Discrete
tasks must be linked (have predecessors aockssors) in order tagperly calclate the Total Float
in the projectIf the logic is missing, the true critical path the projectis unknown.Even if links
exist, the logic still needs to be verified to ensure that the links make b&rmapletdasks missing
predecesgs and/or successsrareincluded in this metriclf this metric yields the result of greater
than 5%, it should be considered a flag argdifies further investigatn of contractod scheduleo
understandvhy missing logieties exist in the scheduleThe formula for calcuhting this metric
follow.

To cdculate the numerator:
[ ((# missing predecessors) + (# missing succespo(g)missing both)] = # of tasks missing logic
To calculate the percentage:

[# Tasks Missingiogic / Incomplete Task Cognt 100 <= 5%
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2.2.2 LEADS

A lead, also called a negatilagy, refers to a relationship whereby the successor activity is scheduled
to begin before the predecessor activity has compl&mdexample, say Task 1 and Task 2 have a
Finish-Startrelationship sowhen Task 1 finishes, Task 2 can stHrtivhen Task 2s planned, a Lag

of -1 is added tdhe predecessor relationship between Task 1 and Tastle Zchedle wouldthen
show that Task 2 must start 1 day prior to the last day Task 1 finifhechegativdag is called a
lead. When tasks are logically linkeit is important to determine if atgads exisbecausettecritical

path and any subsequent analysis can be selyeaffected by using leads. The use of leads distorts
the total float in the schetiuand may cause resource conflicts. In some cassg lbads are used to
artificially compress the schedule whiclsués in distorted total float values which is dissed later

in this section. The reasdior using leads should be documented and hareper justification
(preferably i nftheschedulet es o col umn o

This metric identifies the number of logic links with a lead in predecessor relationshipsfoplete
tasks. The critical path and any subsequent analysis can be adversely aifacdeng leads. The use
of leads distorts the totdlloat in the schedule anmhay cause resource confliciBhe goal for this
metric is O.

Calculate the numerator by counting the number of logic links with le@alsulate the denominator,
i.e. the nunber of logic links (sometimes referred to as Redaionship Countor Logic Links, by
counting the number of each of the four relationshpgesyFinish to Start (FS)Start to Start (SS);
Finish to Finish (FF); Start to Finish (SiR) the predecessorROsuccessor column (but not both to
avoid doublecouning). Calculate the percentage of leads as follows:

[# oflogic links withLeads # of logic link$ = 0%

2.2.3 LAGS

Lag refers to a relationship whereby the successor activity cannot start right afeemdthed its
predecessorThe objective of this metricsito ensure that lags are not being used to artificially
constrain the schedule. The critical path and any subsequent analysis can be adversely affected
using lags. In many cases, these lag valuea@propriately used by the CAMs to represent waggim
for government review, waiting for #Apaint to

The critical path and any subsequent analysis can be adversely affected by using lags. Lags should
be used to manipulate float/slack tor restrain the scheduléf lags are used to force task to
start/finish on a certain date, the schedule is@artificially restrained and this should be considered
an instance of nenompliance during surveillance. The reasonuging a laggshould 2 documented
and have proper justification (preferablyn a finot es 0 c¢ ol u mn whethertheh e
lag is being used in an appropriate manner.

The calculation is based examining the incomplete tasks and determitimeghumberof logiclinks
with lags. The denominator is the number ofomplete tasks with logic linksThe number
relationships with lags should not exceed 5%.

[# of logic links with Lags / # of logic links= 5%
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2.24 RELATIONSHIP TYPES
The metric provides a count mcomgete tasks containing each type of logic link.

The Rnishto-St art ( FS) r el at i o nssdnisfmished theessuc¢efsoenc es tt ahi
provides a logical path through the project and should account for at least 90% of the relationsh
types being used. The StaotFinish (SF) relationshifypeiscounter nt ui ti ve (At he
finish unt i | t h e d phoukddezycrarslyshe usedsandamiyt vatid Jetailadh
justification. By counting the number of StaotStart (SS) Finishto-Finish (FF), and Staitb-Finish

(SF) reldionship types, the % of Finidio-Start (FS) relationship types can be calculated.

[# of FS Relationships / Relationship Caust 90%

2.2.5 HARD CONSTRAINTS

Schedule constraintsflict a restriction on eher the start or end date ofdsscretetask and/or
milestone. Hard constraints anchor a schedule or task in time to a specific dateessgafdl
predecessor logjd.e. dependencies Soft constraints datebuithay a
resgect predecessor logic, thus allowing the schedulelatelto move to the right should a slip occur.
Because hard constraints restrict the schedule, they must be minimized to allow the network sched
to update properly and reflect currestatus. The deaulation used to determine schedule health
regardingthe use of hard constraints is based on a countomplete tasks with hard constraints in
use.Hard constraints includeMust-Finish-On (MFO), MustStartOn (MSO), StarNo-LaterThan
(SNLT), & Finish-No-LaterThan (FNLT). Soft constraintsnclude As-SoorrAs-Possible (ASAP),
As-Late-As-Possible (ALAP)StartNo-EarlierThan (SNET), and FinisNo-EarlieThan (FNET).

Divide the total number of hard constraints by the numbaraaimplete tasks. Ehnumber of tasks
with hard constraints should not eed 5%.

Total # of incompleteliscretetasks with hard constrair*
Hard Constraint %= x 100
Total # of incomplete discrete tasks

2.2.6 FLOAT ANALYSIS

Float is the amount of time a predecessor activity can be delayed without impacting its success
Total Float is the amount of time an activity can be delayed or exteredect it impacts the project

end date.The highest 8k to schedule completiamcludes those activities with the lowest float values
Conversely, activities with unreasomalbihigh amounts of total float indicate missing activities,
missing or incompletgic, and date constraints. When these things otioaihigh total float gives

a false sense of a cushion toward meeting the project completiomdatechedule should identify
reasonabl e float, someti mes c alylcande determioddnd s o
monitored

When evaluatingloat values is it important to understand:
1 Float/total float should always be greater than or equal to zero.
1 Negativefloatidi cates a problem with the schedul
1 Excessive float uglly indicates there is a problem with the logic cartioms.
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The two key metrics to focus on when conducting schedule anaysisliscussed in the next two
paragraphsi.e. High Total Floatand Negativd-loat

HIGH TOTAL FLOAT
An incomplete task wh total float greater than 44 working days (2 monthgpunted in this metric.

A task with total float over 44 working days may be a result of missing predecessors and/or successors.

If the percentage of tasks with excessive tdtaltfexceeds 5%, theetwork may be unstable and may
not belogic driven

Total # of incomplete tasks withigh total float x 100

High Total Float =
Total # of incomplete tasks

NEGATIVE FLOAT
An incomplete task with total float less than 0 working days is included in this metric. It helps identify
tasks that are delaying completion of one or more milestdleggtive float also may be an indicator
of a constrainedctivity completion date or &ities completed out of sequenceasks with negative
float should have an explanation and a corrective aptamto mitigate the negative float. Divide the
total nunber of tasks with negative float by the number of mptete tasks. Ideally, thereakid not
be any negative float in the schedule.

Total # of incomplete tasks with negativetotal float X 100

Negative Total Float %=
Total # of incomplete tasks

Empower has additional tools to look fioat slips and latest finish. Under Options, makee
under ASet Gantt Optionso that AnShow Late H
does in a Gantt view is add the light grey to black marks whiolwskhat the schedule recorded
for finish over the past four reporting periods and the rexk which show the late finish, or the
point to which if the activity slips, it will be out of float. These values also are available by hovering
over the status Iban the Gantt anghowsinformation o the activity to include the current period
Finish dae, and Finish 1, 2, and 3 which are what the status schedule reported as finish for the pa
three period prior.The slips in an activityre apparerdndshowsif an activityis gettingclose to
thelate finish.
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Schedule Gantt Chart :: Task (G)

uID Name

Sep 18 | Oct 18 | Nov18 | Dec 18 | Jan19 | Feb 15 | Mar 19 | Apri9 | May 19 | Jun 19

sov-zT Cover £ TIses

SoV_20_2 CM|GC PCO 71 - Deduct East Freight Elevator (Ot
CHGOR-077 PSLB CM/GC PCO 118 RFI 344 Locker Revision Crf

CHGOR-040 CM/GC PCO 53 - RFI 136 - Damper (Credit)

2019

Jul19 | Aug19 | Sep19 | Oct19 | N

UID: S0V-23

Task: Start-Up and Commissioning
Baseline Start: 2016-03-01
Start: 2018-04-02

Baseline Finish: 20158-07-31
Finish: 2015-05-08

PS1414026 PSLE Project Manager - FY13 —] E:;:;nu;gléi]f_ga:i
Finish2: 2015-03-13
CHGOR-067 PCO 86 - Correction - 4% Markup F::::Iﬁ: 2[:1g_(];_[.5
Baseline Duration: 60 days
SOV_20_1 East Elevator Equipment Duration: 50 days
[ Progress: 35.5 %

S0V_32_502 CM/GC Nano-X Stage 2 Work Slip: 0 days

Total Float: 103 day=

P51414005 DESCOPED PSLB Transition to Operations - GC

SOV-23 Start-Up and Commissioning

P51413005 Start-Up Test Plan and Services Support

SOV_CBB01 3B Fee
SOV_ABBO1 3B General Requirements
SOV_BBED1 3B Insurance
S0V_32_305 CM/GC MEP Overhead Rough In

4

West, Matthew Z::1007 - Photon Science Laboratory Building (PSLE) APR 19 WBS Dollars:: [1 : PSLB Science User Support Building]::Sort: 7 Hier::Elements: 14/14::Tasks: 1017/1017

Figure5. Using Empower to Show Slip and Late Finish

2.2.7 HIGH DURATION

Duration is the estimatieamount of time to complete a ta3ke purposef monitoring durations is
to ensure that baseligirations are realistic and manageable. The rationale behind this metric is tha
atask with baselinéuration greater than 44 working days should be aedlyo determine whether
it can be broken into two or more discrete tasks rather than one. Byrngeahikin the tasks into
smaller pieces, it is likely that the tasks will be more manageable and pb&tideinsight into cost

and schedule performance. \Mever, care should be taken not to break larger tasks into smaller tasks

simply to meet a threshold.

Divide the number of incomplete tasks with high duration tasks by the total number of incomplet
tasks. The number of tasks with high duration shoatcerceed 5%.

Total # of incomplete taks with high duration

High Duration %= x 100

Total # of incomplete tasks

Note: rather than 44 days, the customer may specify a different value. Therefore, the goal may va
from project to poject. This goal should be consistent with accepystesn description. In absence
of detailed guidance regarding durations of work datireg with EVM techniques, the default is 44
days(which represents 2 months)

2.2.8 INVALIDFORECASDATES

These are siwn on the dashboard Bsrecast Start < Status DatedaForecast Finish < StatDsate

The objective of this metric is to ensure tlaecast start and forecast finish dates are being updated
for incomplete tasksA task should have forecast start anckéast finish dates that are in the future
relative tothe status datsometimes called the data dadé}Yhe IMS. Tasks that have &rast start
and/or finsh dates that do not meet tbeteria are invalid and indicate that the IMS has not been
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properlystatused. Accurate and updated forecast dates agssaay for good pject management,
for calculating a valid critical path, arildr EVMS compliance in general.

Thereshould be zero tasks with invalid forecast start and/or finish dBlbesformula $:

[# of tasks with Invalid Forecast Dates / (Incomtiel Tasks Count x 2)] = 0%

2.2.9 INVALID ACTUAL DATES

The objective of this metric #® ensure that actual start and actual finish dates are Vakde are
show on the dashboard as Actual Start > Staaiie Bnd Actual Finish > Start Dafetask should not
have actual start and actual finish dates that are in the future relathe status date of the IMS.
Tasks that have actual start and/or actual finish daesibet theriteria are invalid and dlicate that

the IMS has not been properly statusedcukate and updated actual start and actual finish dates are
necessary for gabprgect management and for calculating a valid critical path. Additionally, invalid
actual dates advegesehge afbsekso fiand ofFt isahat €l
forecasting required to be EVMS compliaiibere should be zero tasksihvalid actual start and/or
actual finish dates. The formula is:

[# of tasks with Invalid Actual Dates / (Incomplete Ta€ksint x 2)] = 0%

2.2.10 DOESCHEDULE ASSESSMENT REPORT

The Schedule Dashboaintludesa Schedule Assessment Report in lower right corner, based on each reporting
peri odds d&bebow. AlSodoek atthie@ataQeality IndicatorQl) report Figure7), setting the sort
view to lowest level and addirgsum line in the sort viewSelect this Sort view sum line and the report will have
additional insight on schedule activities (noted with a DQI Flag of S) to include the activity IDs which caused
conern.

D

Schedule Assessment

Linked Complete Incomplete Incomplete Planned Actual Relationship
Tasks Tasks Tasks Discrete Tasks. Completions Completions Count
2988 1773 1215 1215 2,565 1643 4660
Metric Description Goal Percent Count

Missing Task Links Number of tasks not linked to cost elements in the current structure 0% 0.00 % 013962

Invalid Task Links Number of tasks linked fo an invalid cost element in the current structure 0% 0.00 % 0/3962

Baseline Execution Index Performance relativa to baseline »95% 64.05% 1,6431/2,565

Figure6. PARS Empower ScheduleAssessment Repor
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Data Qualty Indicators Repert

Ref DCMA-EA PAM 2001, EVMS Program Analysis Pamphlet (PAP), Mar 2018
Planning & Scheduling Exci ellence Gudz (PASEG) 012
DCMAEVM \u Testing Protocals (DETP) 3.

WARNING

Zero budget work package

ACWP CUM > EAC

ot identified by Element of Cost

Kumber of PPISLPPs ar

CPI-TCPI> 0.1
CPI-TCPI <01 F
Missing Logx (26): UIDs CHGOH 161, CHGOR-178, CHGOR-160. CHGOR-188. CHGOR-189, PS1110005, PS1111015, P31112015, P31225530, PS1311018, PS1312007, PS131207. P51312087. P31314850, PS1314860, PS1411020, PS1411040. PS1413015_1, PS1413016, 31414025, 5 PASEG 101
PSMS1100, PSMS1375, PSI 23, SOV-B3RT sl
No predecessor (18): UIDs CHGOR-1 )R-161, CHGOR-178, CHGOR-160. CHGOR-188, CHGOR-189. PS1110005, PS1111015. P31112015. PS1228530, PS1314850, P51314860, PS1411020, P51411040, PS1414025, PSMIS 1100, PSMS1375. PSM31385. SOM-23RT. 8 PASEG, 101
No successor (18): UIDs CHGOR-151, C! 161, CHGOR-178, CHGOR-160, CHGOR-188, PS$1225530, PS1311018, PS1312007, PS1312017, PS1312087, PS1314850, PS1314860, PS1411020, PS1411040, PS1413015_1, PS1413016, S0V-23, SCV-23RT. S PASEG, 10.1
88 relationshep (1): UID INSP-1010-INSP-1020. 8 PAP 44
FF relafionship (1): UID PS1314705:P51411000. 8 PAR 44
8 PAP 46
Negative float (3): UIDs PS1314705 (-334), PS1 3d), PSMS1375 (53d) 8 PAP 47
High duration {10}: UIDs PS 1111015 (138d), P31312105 {186d). i4d). PS1411000 (327d), PS1411020 {145). PS1413005 (107d). PS1413015_1 {55d). PS1413016 il 8 PAP 48
[lfaI)RJ]‘Z CHBOR05: R-064. CHGOR-066, CHGOR-068, CHECR] 3, Cl
CHGOR-082, CHGON IGOR 0R-038, CHGOR-11, CHGOR-1
CFJUR 113, CHGOR-114, CHGOR- CHGOR-126, CHGOR-1 21 CH -134, CHGOR-136, CHGOR-138, CHGH
150, CH 0, CHGOR-181, CHGOR-171, CH CHGOR-177, ChDR 178, CHGOR-1
5 PAP AT

INSP-1020, INSP-1030, INSP-1
PS1312065, PS131 EIBT P813

b 'J SC\I 25 1
CVAZRT, aD‘ili SOVTB, SOV

Flgure7 PARSEmpower Data Quallty RepoﬂLowest Level and Summed

2.3 ANALYSIS PLAN STEP 3: ANALYZE VARIANCE S

The next step in conducting EVMfata analysis is to identify and investigate varianCEss is the
point where all the effort put in to develop an approved baseline plan and determining the status agai
that plan serves its purpose, i.e. to identifyngicant variances and analypauses so corrective
actions can be determined and lempented.Variance Analysis is the identification and explanation
of the top cost and schedule drivers and typically involves cumulative information. Variance analys
employing current data may alse bseful in identifying emerging trends that may sigmencern.

The WBS elements that significantly contribute to the project cost and schedule variance should
considered in the monthly assessm&alow in Figure8 is an example of the DOE Data Var@n
Analysis Dashboardfocusing on schedule varianc€\{) Trend, S\tur, SVcur Percent, cost
variance current (Cér) Trend, C\Wur, CVcur Percent, S¥um Trend, S\bum, SVcum Percent,
CVcuwm, CVcum Percent Use the four Trend columns to quickly assess if ganae is worse than
last month (shown by a down arrgvietter (up arrow) or same (horizontal arrow). The background
color also identifies hoviavorable to unfavorabléhe variance is, from blue to gne to yellow to

red based on criteria (refer to Empovilp Guides).

19 WBS Dollars :: DOE Variance Analysis :: DOE Variance Analysis

WBS | DESCRIPTION | LL | Level | Element EVM Cam | pQI VAR Number of - Percent SVCur  SVCur  SvCur QvCur | QvCur Qv Cur SVCum SV Cum sVam | OVvCm | QVCum V Cum
Type Flag  Required  Tasks Complete | Trend Percent | Trend Percent | Trend Percent  Trend Percent

1 Project 1 ﬂ SC 13465 99.42 - -115,634 -148 -2,110,657 2744 - -3,607,227 .18 - 77,072,515 385

Figure 8. PARS Empoweévariance Analysis Dashboard

inst

The Variance Analysis Dashboard provides cost and schedule variance information for the project and

identifies WBS elements that contribute and/or offset olvpraject variances the most. It shows data
13




and a grphical representation of contract@ported Earned Value data and variances, identifies WBS

elements that carry the most impact (positive and negative) on the overall cost and schedule varianc

and s used by the Analyst to identify WBS elements thaquire the most management attention as
largest contributors to overall variances.

It is important for the Project Analyst to recognize schedule and/or cost variances at the project lev
however it is just asimportant to monitor performance at lowevels. The reason is that sometimes
poorperformance on one WBS element may be offset by good performance on another when the W
elements are rolled up to the project level.

In conducting analysjssort the WBS elements by CV% from smallest to largéshere are WBS
elements witmegative (unfavorable) CV% they will be displayed at the top of the list. If there are
WBS elements with positive (favorable) CV% they will be displayed at the bottoime dist. Select

the largest favorable and unfavaelsost drivers and investigate determine if the contractor has
taken steps to identify and correct the root cause behind the unfavorable cost drivers. Likewise, s
the list by SV% and select tharjest favorable and unfavorable schedule drivers.

The A5 Whyso t eiwetooliusedialetarnsiningvhat thef rdotecause is versus just the
symptoms.f’5  Wh i & questionsisking methodused to explore theauseéffect relationships
underlying a particular problem, with the goal of determinimp@ causeof a defector problem.
Often bythe fifth question, the root cause is identified and can then be fixed rather than focusing
efforts on the symptoms of the true root cause. Using this thpugtess with variaze analysis can
guide us to the real root cause anehtfocus on a corrective actioraplthat will prevent this process
failure from happening again. Figu®ebelow identifiessomeopenrendedstatementshat may help
initiate the A5 Whyso process.

Schedule Variance Cost Variance
ol ® Lack of resources dueto... = Work is more complex than
-l » Late vendor deliveries because... anticipated because...
E » Rework required due to... . Eﬂerfeh:i&;jiii?l Review comments
IE 1 HJEETEM plex than exj = Material price escalation due to...
[= i i = The estimate was unde rstated
= u Efr.l.t.:h!-ar requirements in the areas I —
» Increased efficiency due to... 1 Elﬁhi:$E5beirg realized
— Work less complex than anticipated :
Lo [ P m We used less expensive resources
m inthe areas of... to accomplish the work and...
=1 = Fewer revisions and rework = We negotiated a lower pri .
price with the
= Lo supplier due to...
TR+ Subcortractorahead of schedule |, 1he new CAD system reduced the
time required..

Figure9. In Search of a RodTause
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http://en.wikipedia.org/wiki/Method
http://en.wikipedia.org/wiki/Cause_and_effect
http://en.wikipedia.org/wiki/Root_cause
file://///en.wiktionary.org/wiki/defect

2.4ANALYSIS PLAN STEP 4: ANALYZE TREND S

After analyzing major variances to ensure corrective actions have been identified to prevet
reoccurrence, trend identification helps to see not only ifective action has been effective (e.g.
improvement tends), but also provides visibility into emerg problem areas where variances may
not yet be significant.

The types of questions to consider once trends have been identified may include:

Whatdote contractordés performance trends 1in
Is the current level of contractperformance projected to continue and why?

What performance changes are expected and what are the drivers?

Are MR and Contingency burn rates and use acceptable theyreised to mask/hide cost
overruns?

T> T T T

An example oflte Trend Analysis Dashboard is pided in FigurelO.

Figure 10. PARS EmpoweFrend Analysis Dashboard

The Trend Analysis Dashboard metriftecus on performance indices SEPI, BEI, CEl which are
explained in this section, eddition to others

241 SCHEDULPERFORMANCE INDEX (SPI)

The Schedule Performance Index (SPI) is an efficiency factor representing the relationship betwe
the performance achieved and the initial plahs&hedule. The SPI for projects without an Over Ttarge
Baseline (OTB) is callated as follows:

BCWReum
BCW&um

SPkuwm =

An index of 1.00 or greater indicates that work is being accomplished at a rate on or ahead of wh
was planned. An index of leskan 1.00 suggests work is being accomplished ateabelow the
planned schedule. An index of less than 0.95 is used as an early warning indication of schedt
slippage and should be investigated.

The adjusted SPI for projects with an OTB is calculated
SPbte = (BCWPRcum - BCWPots) / (BCWScum - BCWSoTs)
2.4.1.1 EARNED SCHEDULE

The Earned Scheduterm for SPlis SPI(t). SPI(t) is the result of dividing the earned schedule by
the actual duration. Earned schedule is the amount of time thaingaslly planned (based on
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